The chemistry of polynuclear gold(I) complexes has aroused much attention over the last couple of decades, owing to the presence of significant gold ... gold interactions with energy in the order of 5-10 kcal mol -1 that is comparable to that of hydrogen bonding (1) . This phenomenon, called aurophilicity by Schmidbaur, is attributed to the strong relativistic effects possessed by gold which lower the energy difference between the 5d and the 6s/p orbitals and give rise to a more effective configuration mixing of the molecular orbitals (2, 3) . With a closed-shell electronic configuration of d 10 , gold(I) can, as a result, form stronger homonuclear sub-bonding interactions intermolecularly and/or intramolecularly and give birth to a wide diversity of polynuclear aggregates (1, 3 -5) . In view of the wide applications for d 10 metal chalcogenides as photovoltaics and photocatalysts (6), an understanding of their intrinsic photophysical properties is essential. However, such studies are often not straightforward since these materials are usually insoluble solids, and their properties are highly dependent on their history and methods of preparation. One approach to assisting with this problem is to synthesize polynuclear metal chalcogenide complexes with well-defined structures of uniform and known sizes, which can act as model systems for such classes of compounds. Using diphosphine ligands with small bite angles, it is possible to avoid insoluble polymer formation and to promote the formation of high-nuclearity soluble gold(I) chalcogenido complexes with novel structures.
COMPLEX SYNTHESIS
A series of luminescent dodecanuclear and decanuclear complexes with the formulae of [Au 12 (μ-dppm) 6 (μ 3 -S) 4 ](PF 6 ) 4 and [Au 10 {μ-Ph 2 PN(R)PPh 2 } 4 (μ 3 -S) 4 ]X 2 (where dppm = Ph 2 PCH 2 PPh 2 ; R = alkyl or aryl; X = PF 6 or ClO 4 ), respectively, have recently been prepared in acceptable yields from one-pot syntheses using H 2 S gas as the sulfide source (Scheme 1) (7, 8) . Hydrogen sulfide gas was slowly bubbled into a suspension of the dinuclear gold(I) diphosphine chloride complex, 2 have been determined and the results published previously (7, 8) . [Au 12 (μ-dppm) 6 (μ 3 -S) 4 ](PF 6 ) 4 shows an interesting 'crossroad-sign' structure with the four Au 3 S units located at the core and interconnected by six dppm ligands, whereas [Au 10 {μ-Ph 2 PN( 
LUMINESCENSE
The dodecanuclear and decanuclear gold(I) sulfido complexes display rich luminescence properties. The electronic absorption spectrum of [Au 12 (μ-dppm) 6 (μ 3 -S) 4 ](PF 6 ) 4 in acetonitrile solution at room temperature features an intense absorption at 266 nm and an absorption shoulder at 332 nm. The high-energy band is assigned as the phosphine-centred intraligand transition, whereas the low-energy one is suggestive of transitions characteristic of the polynuclear gold(I) μ 3 -sulfido system as there is no similar band in the spectrum of [Au 2 (dppm)Cl 2 ]. Intense long-lived orange and green emissions are produced upon excitation of [Au 12 (μ-dppm) 6 (μ 3 -S) 4 ](PF 6 ) 4 in the solid state and in solution, respectively, at room temperature with excitation wavelength longer than 350 nm. The radiative lifetime in the microsecond range is supportive of an excited state of triplet parentage. With reference to our previous spectroscopic work on the related d 10 chalcogenido systems (9, 10), we tentatively assign the emission as originating from triplet states of a ligand-to-metal-metal bond charge transfer (LMMCT; S→Au ... Au) character that mixed with metal-centred (ds/dp) states modified by gold ... gold interaction. From the electronic absorption spectral data of the decanuclear complexes, one can easily see that there is an additional low energy absorption band at ca 400-418 nm. Likewise, the absence of this lowenergy band in the electronic absorption spectrum of the precursor complexes [Au 2 {Ph 2 PN(R)PPh 2 }Cl 2 ] readily suggests that the band is likely to originate from a ligandto-metal charge transfer transition modified by gold ... 2 in degassed dichloromethane at 298 K. The low-energy emission in the orange-red region is tentatively assigned to originate from triplet states of a LMMCT (S→Au ... Au) character that mixed with metal-centred (ds/dp) states, while the high-energy emission in the green is attributed to the metal-perturbed phosphine-centred phosphorescence.
In addition, we have recently reported the synthesis and luminescence properties of a series of dinuclear gold(I) thiolato complexes with bridging diphosphine ligands (11, 12 give the low-energy LMMCT emission in the solid state even at room temperature, most probably due to the rigid nature and the small bite distance of the dcpn ligand which holds the two gold centres close to each other. Similar findings have also been observed by Fackler and Bruce with other related gold(I) thiolate complexes, in which both the nature of the thiolates and the metalmetal separation were found to have significant effects on the luminescence properties of the complexes (13 -16).
In addition, a series of polynuclear gold(I) complexes with phosphine ligands have also been shown to exhibit luminescence behaviour dependent on the strength of the gold ... gold interaction (17) .
CHEMOSENSORS
In view of the recently identified and significant need to search for host molecules that can selectively recognize specific guest molecules at a specific receptor site and produce measurable physical changes, we have paid special attention to the molecular design of respectively. The spectral changes could readily be reversed upon the addition of an excess of free crown ethers, indicative of a reversible binding process. Emission studies confirmed the results and a log K s value of 3.2 was obtained for [Au 2 (dppm)(4-S-benzo-15-crown-5) 2 ]. Such a switching on-and-off process in emission has also been shown to be much less pronounced in complexes with a dcpn bridging ligand. It is likely that the higher rigidity and the configuration of the dcpn ligand would render the two gold centres close to each other in the complexes even in the absence of potassium ions.
The utilization of such switching on and off of weak gold ... gold interactions in the design of ioninduced luminescence chemosensors and signalling devices should represent a new research strategy and direction for the future development of chemosensors and molecular optoelectronic switching devices.
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